Overexpression and gene amplification of both ERBB2 and EGFR in an esophageal squamous cell carcinoma revealed by fluorescence in situ hybridization, multiplex ligation-dependent probe amplification and immunohistochemistry.
EGFR and ERBB2 belong to the EGFR gene family. In esophageal squamous cell carcinomas (SCCs), amplification of EGFR or ERBB2 is usually mutually exclusive. EGFR amplification occurs in approximately 15% of SCCs, ERBB2 occurs in less than 5%. Here, we report the co-amplification of EGFR and ERBB2 in an ulcerative and infiltrating-type SCC that measured approximately 4.2 × 2.7 × 1.2 cm with a superficial lesion occurring in the thoracic esophagus of a 72-year-old man. Multiplex ligation-dependent probe amplification using representative tumor sections showed gain of CCND1 and coincident amplification of ERBB2 or EGFR or neither. Immunohistochemistry and fluorescence in situ hybridization revealed that the tumor comprised three cancer-cell populations: well-differentiated SCC with high-level ERBB2 amplification and ERBB2 overexpression, more infiltrative poorly-differentiated SCC with high-level EGFR amplification and EGFR overexpression, and poorly-differentiated SCC lacking any ERBB2 or EGFR abnormality. These three populations each had low-level CCND1 amplification and nuclear cyclin D1 overexpression. This histological topology and gene amplification combinations suggested that genetic instability first produced CCND1 amplification, and then ERBB2 or EGFR gene amplification occurred. It is further speculated that during cancer progression and clonal selection indecisive predominance of either clone caused the rare co-amplification of ERBB2 and EGFR in a single chimeric tumor.